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In the field of hydrological subject, accurate prediction is one of the important 
research topics preventing disaster. In recent years, because of the impact of global 
climate change and human activities, the national meteorological disasters get more 
and more serious, and last longer and the influence scope is larger, thus, the 
development of national economy in China has been seriously affected. It is very 
necessary and important to analyze and research the existing hydrologic data in order 
to find the law of the change. In recent years, researchers at home and abroad have 
been successful applied neural network (Neural, Networks, NNS) method in various 
predictive modelling of atmospheric science. But there is no quantitative method 
determining the parameters used for the optimization of neural network, among which 
BP neural network is used the most frequently. But there are many disadvantages for 
complex and multidimensional training data or the parameters of different settings 
such as overfitting, low convergence speed, into a local optimum and bad effect of 
forecasting. This greatly limits the application of neural network in real-time 
rainfall and runoff forecasting model. In recent years, the group of intelligent 
optimization of artificial neural network has gradually become a hot issue in the field 
of modern optimization. The particle swarm optimization (PSO) algorithm is a hot 
research topic in the field of the current optimization algorithm. 
This paper proposes an improved PSO (particle swarm optimization algorithm), 
based on the problem that it is difficult for artificial neural network to determine the 
network structure and optimization of network parameters in the process of 
forecasting model. Then, it applies each parameter of neural network optimization in 
the rainfall and runoff forecast model in Guangxi. First of all, it improves the particle 
swarm algorithm, uses the method of random distribution to obtain the inertia weight 
to keep the diversity of population and improve the searching ability, and uses 
strategy of asynchronous change to change the learning factor value to enhance the 















solution. Secondly, it uses the improved particle swarm to optimize 
feedforward neural networks. Finally, in the view of the complex and 
multidimensional factors, it uses a variety of dimension reduction processing method 
to get the main factors of relevant information. And it designs all data as the training 
sample set and testing sample set in order to establish 
rainfall and runoff forecasting model based on neural network of the improved 
particle swarm optimization. The experiment results show that this model is better 
than the runoff forecasting model of BP neural network in local and global searching 
ability, speed and accuracy. 
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据统计，从 1990 年到 2012 年期间，各类自然灾害造成我国平均每年约 3 亿人
次受灾，300 多万间房屋倒塌，紧急转移安置 1000 多万人次，直接经济损失
2000 多亿元。据不完全统计，我国 2013 年前三个季度，各类自然灾害造直接
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多人死亡和直接经济损失超过 12 亿， 2013 年 6 月因一次暴雨引起的洪涝灾害


















































要是因为径流过程表现出强烈的非正态、非线性等特征。20 世纪 40 年代，由
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HONGPING LIU 和 V.CHANDRASEKAR 等[27]人利用雷达探测到的资料来建立具有自
适应神经网络的降水预报，结果表明，具有较高的预报精度。Francois Ancti
等[28]人利用人工神经网络与小波相结合方法对河流径流量进行预测，并与人工
神经网络模型进行对比。Gillispie 研制开发了一些基于 ANN 的智能系统，美
国气象局将其投入了使用，用来进行降水、河川流量和水位预报[29]。王其虎等












析了 PSO 算法各个参数的作用。 
（2）改进 PSO 算法并优化神经网络 
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